The experiment was done to find out the effect of hedgerow distance on the growth and yield of maize. The Randomized Complete Block Design (RCBD) with 3 replications was used to lay out the experiment. Three hedgerow distances 0 m (no hedgerow), 1 m and 2 m were the treatments used. The results showed no significant effect of Jatropha curcas hedgerow distance on growth and yield of maize in the first year. In the second year, significant differences were realized in plant height, diameter, stover weight, grain weight, weight of cob and weight of seed/cob. The closest distance from hedgerow (1 m) gave lowest plant height (2.30 m), diameter (14.17 mm) and stover weight (5.42 tons/ha). Grain weight (1.98 tons/ha), weight of cob (205.7 g), weight of seed/cob (100.2 g) was lowest at 1 m. It can be concluded that closer spacing at 2 years would have an effect on growth and yield of maize.
INTRODUCTION
The exploitation of bio-energy sources of fuel has recently been given much prominence by the scientific community and commercial entrepreneurs as a way to solve the energy crisis. Bio-diesel is the most valuable form of renewable energy that can be used directly in any existing unmodified diesel engine (Shekhawat et al., 2009) . It is an alternative fuel that can be used in diesel engines and provides power similar to conventional diesel fuel. Biofuel can help reduce the countries dependence on foreign oil imports. Recent environmental and economic concerns (Kyoto protocol) have prompted resurgence in the use of biodiesel throughout the world. In 1991, the European Community, (EC) proposed a 90% tax reduction for the use of biofuels, including biodiesel (Shekhawat et al., 2009) . Biofuel create new markets for agricultural products and stimulate rural development because biofuels are generated from crops, they hold enormous potential for farmers.
The long term challenge is the ability to supply feedstock to keep up with growing demand. The supply of feed stock from maize, soya beans will be limited by competition from other uses and land constraints. As such the key to the future of biofuels is finding inexpensive feed stocks that can be grown by farmers. Jatropha curcas proves to be one of the many plants that hold great promise as a biofuel crop. Jatropha curcas is more recently cultivated a bio-diesel plant. Soybean and Rapseed have a relatively low oil yield compared with Jatropha curcas. A yield of 375 kg/ha (280 gallons/acre) is reported for soybean in the United States. In Europe, yield for rape seeds are said to be 1000 kg/ha (740 gallons per acre) whilst in India, Jatropha curcas is reported to have yield of 3000kg/ha (2226 gallons/acre). (Shekhawat et al, 2009) The world's population has grown from 1980 to over 6 billion in 2000 (US Census Bureau, 2002) and finite availability of fertile land makes meeting energy needs for this growing population difficult. Ghana had a population of about 12.4 million in 1984. This figure increased to 18.8 million in 2000 with an intercensal growth rate of 2.6%. The increase in population has caused a corresponding rise in food and fuel consumption, straining the earth's natural resources (FAO, 2003) . In developing countries, the pressure on natural resources is more acute because nearly 70% are subsistence-based and live in rural communities. Heavily reliant on natural resources for food and energy, people by their basic instinct to survive and derive their diet from their surroundings (Abalu and Hassan, 1999; Scoones, 1998) . There is growing recognition of the necessity to understand different people's relation with their environment and to incorporate this knowledge into decision-making and planning (Twyman, 2001 ).
Promoting rural development and faster agricultural growth by diversifying agricultural exports and improving agricultural productivity is critical both for accelerating growth and promoting a pattern of growth more conducive to reducing poverty (OCAR). The total land area of Ghana is about 23.8 million hectares of which 35% is cultivated. Ghana's agriculture is predominantly small holder, traditional and rain-fed. Agricultural production is undertaken by about 2 million, predominantly small holder subsistence farmers who account for about 80% of food in the country. The mean farm size is less than 1.2 hectares with a few exceeding two hectares (OCAR, 2002) . Small and medium sized farms of up to 10 hectares account for 95% of all cultivated land. This shows the importance of small holders in agricultural production (World Bank, 1994) . Agricultural land availability has reduced from 1.56 ha in 1970 to 1.11 ha in 1984 to 0.74 in 2000. This shows that there has been pressure on the country's land resources over the past three decades. Increasing pressure on limited land resources is a problem being faced in rural Ghana. Subsistence farmers in these areas practice traditional bush fallow, clearing and burning bush at short intervals to grow annual food crops. The problem of population growth coupled with economic pressure has resulted in a high rate of deforestation of the country natural forests. The traditional farming system is shifting cultivation and its productivity depends largely on the fertility of the soil, which is usually maintained by long fallow periods. Fallow periods have however been reported to have steadily reduced over the years. Communal ownership is the main feature of land tenure in most of Ghana. Such land is controlled by lineage or clan based land-owning groups and allocated to individuals or household on a usufruct basis. Those without usufruct rights may also gain access to land through customary share cropping agreements. Under this traditional system both men and women can access land as long as they are recognized members of the local communities (OCAR, 2002) Agroforestry is credited with improving the utilization of space by improving recycling of nutrients and organic matter. This translates into improved soil chemical, physical and biological characteristics with a reduction in the use of chemical fertilizers and improved infiltration of water. There is higher aggregate biomass production from an agroforestry mixture than from monoculture. Microclimate extremes are reduced as is soil erosion. Agroforestry thus provides a more favourable environment for sustained cropping, the creation of habitat diversity and provides a more continuous flow of more products over time (Cameron et al., 1991) . A promising agroforestry technology for the humid and sub-humid tropics, which has been developed during the past decades, is alley cropping or hedgerow intercropping.
Alley cropping also known as hedgerow intercropping has been the subject of intensive research at the International Institute for Tropical Agriculture (IITA) in Nigeria (Kang et al., 1981a; Kang et al., 1981b) . The concept of alley cropping was formalized at IITA where the term was defined as the growing of crops, usually food crops, in alleys formed by trees or woody shrubs that are established mainly to hasten soil fertility restoration and enhance productivity (Wilson and Kang, 1981) . It entails growing food crops between hedgerows of planted shrubs and trees, preferable leguminous species. It is a management-intensive system that can lead to increased crop yields and productivity of the land.
Maize (Zea mays L.) belongs to the family Poaceae (Gramineae) and the tribe maydeae. Maize is an annual short days, cross pollinated crop. Based on area and production, maize is one of the most important cereal crops in Ghana. Maize plant have an erect stem which bear alternate leaves tassel at the top and auxiliary female inflorescence known as ear in the middle. The yield in Ghana is low compared to other maize producing countries. There is concern that the use of land for the cultivation of bio-fuels could further jeopardize our self-sufficiency in maize production. Maize is one of the most important cereal crops of Ghana. Increasing grain yield per unit area and increasing the corn cultivable area are recognized as a better solution to solve the gap between consumption and production. In the midst of limited land for the cultivation of both maize and Jatropha curcas, it is surmised that the integration of these in an alley cropping could help provide the appropriate output from these plants. The study was therefore designed to determine the appropriate spacing from hedgerow in order to minimize competition with maize cv. obatampa in a Jatropha curcas hedgerow intercropping system. All data recorded were analyzed using the GEN-STAT package. The Analysis of Variance (ANOVA) was generated to determine if there were any significant differences between the treatments. The Fishers Least Significant Difference (LSD) was then used to separate the means between the treatments at 5% probability level.
MATERIALS AND METHOD

RESULTS
Effect of distance from Jatropha curcas hedgerow on growth of maize: Distance from hedgerow was not significant (P < 0.05) for height, diameter, number of leaves, number of nodes and stover weight in the first year (Table 1 and 3 ). In the second year, significant differences were observed for plant height, diameter and Stover weight (Table 1  and 3) . In all cases, the distance of 1 m from hedgerow gave the lowest growth of maize. Maize had the highest height of 2.45 m, diameter of 19.48 and stover weight of 7.83 tons ha -1 at the control treatment. These results did not differ significantly from 2m distance from hedgerow (Table 1 and 3) . The lowest results were obtained at 1 m from hedgerow. Effect of distance from Jatropha curcas hedgerow on yield and yield components of maize: The results indicate that yield and yield components were not affected by distance from hedgerow in the first year (Table 2 and 3 ). All yield component of 100 seed weight, number of rows/cob, number of seeds/row, weight of cob and weight of seed/con and yield were not significantly different (P < 0.005) in the first year. In the second year, only 100 seed weight, weight of cob, weight of seed/cob and yield were significantly different between the treatments. The highest yield (2.67 tons ha -1 ) of maize was obtained at the control (No hedgerow). This result did not differ from the 2 m distance from hedgerow where yield was 2.53 tons ha -1 (Table 3) . 1 m distance gave the lowest value of 24.87 g, 205.7 g, 100.2 g for 100 seed weight, weight of cob, weight of seed/cob (Table 2 and 3) . 
DISCUSSION
Effect of distance from Jatropha curcas hedgerow on growth of Maize: Growth of maize was highest with increasing distance from the hedgerow of Jatropha curcas. In the first year, the no difference observed between the treatments presupposes that root extension and crown was not extensive enough to compete for resources with the test crop. Difference in the second year can be attributed to competition at closer spacing to the hedgerow. A number of findings support the hypothesis that reduced growth of maize closer to hedgerows could be as a result of competition for resources and shading in the second year. Newman et al. (1998) reported that where shading occurs in tree based intercropping system, a 'parabolic effect' on crop height and yield has been observed within the intercropping agricultural crop. The apex of the parabola (i.e. the greatest growth) occurs in the middle of the crop strip with growth reduced nearest the tree hedge. They also observed that leaf weight and internodes distance were also highest in the middle of the crop strip (Reynolds et al. 2007) . Two crop species (corn and soy bean) and two tree crops (hybrid poplar and silver maple) were examined for their potential competitive interactions. Of the two crops, corn was the most detrimentally impacted by tree competition (Reynolds et al. 2007) . Working with temperate tree-based intercropping systems in China, Wu and Zhu (1997) also observed that interrow spacing was significant factor influencing tree shading.
Effect of distance from Jatropha curcas hedgerow on yield of maize: Yield and yield parameters which include 100 seed weight, weight of cob and weight of seed per cob grain yield were significantly affected by distance from the hedgerow. Closer spacing from hedgerow (1 m) had the lowest yield and yield parameters. These results obtained can still be attributed to competition for resources at closer spacing since no reported difference was observed in the first year. Similar studies also report of decline in yield at closer spacing. Szott et al. (1991) found that yield generally increased with distance from hedges, suggesting that below-ground competition for water and nutrients reduce crops near the hedges. Planting in Indiana shown that under conditions of 1.5 m spacing within rows and 6.8 m between rows, increased yields on a per hectare basis early in the planting were observed due to an edge effect on corn rows planted adjacent to young trees (Goqerty, 1994) . Newman et al. (1998) reported that corn yield and field beans yield were reduced by 63 and 68% respectively, when intercropped with paulownias, a temperate tree species with desirable crown characteristics. To avoid these yield losses Simpson (1999) suggested that the canopies of trees be pruned to reduce shading and that the trees also be root -pruned to reduce possible competition effects for soil moisture.
CONCLUSION
Based on the results obtained it can be concluded that competition for resources with Jatropha curcas occurs at closer spacing. In order to reduce competition due to roots, a minimum distance of 2m from hedgerow should be used. Within the first year of establishment of Jatropha curcas competition is likely not to occur. During this period planting closer to hedgerow could improve the yield of maize through increase plant density.
